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Developing An Effective Fruit Rot 
Management Program for Cranberry  
Peter V. Oudemans 
Associate Professor 
Department of Plant Biology and Pathology 
Cranberry fruit rot 
Fruit Rot Sampling 
Stevens 
201 1 ft2 points 
129.5 acres 
Total 
412 bbl/acre 
Sound 
343 bbl/acre 
Fruit rot - 23.9% 
Loss: 
 ~12,750 bbl 
 ~$830,000 
Impact of fruit rot on Stevens 
yield 
Comparison of Receiving Station 
Data with Field Estimates 
FRUIT ROT YIELD 
CRANBERRY FRUIT ROT COMPLEX 
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Cranberry Phenology 
Pre-Bloom 
In-Bloom 
Fruit Set 
Timing of Development of the Cranberry 
Flower and Fruits 
Cranberry Fruit Rot is Caused 
by Latent Pathogens 
Spore germination Penetration Colonization 
and 
symptom 
expression 
Time Delay 
Protection 
Year 1996 
Bloom and  
Control 60% out of bloom 
Year 1997 
Bloom and  
Control 60% out of bloom 
Year 1998 
Bloom and  
Control 60% out of bloom 
Year 1999 
Bloom and  
Control 60% out of bloom 
Year 2000 
Bloom and  
Control 60% out of bloom 
174 –188 
June 23 – July 7 
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1996 - New Jersey  
1997 - New Jersey 
1998 - New Jersey 
1999 - New Jersey  
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2000 - New Jersey  
Critical timing for fungicide applications targeting 
cranberry fruit rot control 
Julian Day 
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In-bloom 
Untreated Control 
In-bloom Application 
Out-of-bloom Application 
Fruit Rot Development Phenology 
Impact of timing fungicide applications 
Not treated 
Bravo treated 
Phytotoxicity Issues 
Bravo can cause reduced 
fruit set and berry scarring 
Removal of fungicide - Year 1 
30’ 
15’ 
Comparison of Bravo Treated versus 
Untreated Plots in a Commercial Bed 
Effect of long term, repeated use of fungicides 
Effect of long term, repeated use of fungicides 
INCREASING FUNGICIDE OPTIONS 




Tools for Fruit Rot Management 
Fungicides 
•  Chlorothalonil  
•  EBDCs (mancozeb) 
•  Ferbam (carbamate) 
•  Copper  
•  Azoxystrobin 
•  Fenbuconazole  
•  Very good/phyto 
•  Very good/phyto 
•  Fair activity 
•  Poor 
•  Good/Specificity 
•  Good/Specificity 
Indar 2F fl.oz./acre 
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Experiment to Investigate Combinations of 
Indar and Abound 
Impact of Abound /Indar 
Combinations on Cranberry Fruit 
Rot 
Impact of Abound /Indar 
Combinations on Cranberry Yield 
Impact of Fungicide Treatments 
Year 2 
Why do we see failures in fruit 
rot control 
•  Effective chemistry (what about copper?) 
•  Improperly timed applications 
•  Residual concentration 
– Application variability 
– Drying time 
– Wash off  
•  Canopy density 
•  The goal for a disease management program 
is to get an effective residue on the target in 
sufficient quantity at the correct time 
Fruit Rot Control  
Challenges 
•  Improve control with increasing 
production 
– Canopy penetration 
– Application methods 
– Application rate/uniformity 
– New fungicides 
•  Predictive methods for fruit rot years 
•  Better understanding of yield loss 
and fungal infection 
Strategies for controlling fruit rot 
•  Utilize application methods with a 
high coverage uniformity 
•  Minimize wash off for chemigation. 
•  Do not utilize Abound exclusively 
•  Repeated use of mancozeb has a 
cumulative effect. 
•  Bravo use should be avoided during 
bloom 
•  Materials with low phytotoxicity 
should be used during fruit set 
37 
Consumer Reports, September 
2008 
38 
USDA AMS  
Pesticide Data Program 2006 Summary Report 
Bravo is #1 Fresh Fruit Residue 
Bravo Residues Decrease with Time 
Recent History of Fresh Fruit Bravo Code Book 
Restrictions 
Bravo Code Book restrictions reinstated in 2012 due 
to concerns about California Proposition 65 labeling 
requirement 
The Net Impact of the 2012 Code Book 
Restrictions was a YOY 30% reduction 
in the number of detections and a 80% 
decrease in the maximum residue level 
found 
Bog 3 - Marucci 
Experimental Layout 
Experimental Design 
•  4 Cultivars: 
–  Stevens 
–  Crimson Queen 
–  Demoranville 
–  Mullica Queen 
•  7 fungicide regimes plus an untreated control 
•  8 replicates per cultivar 
•  256 plots 
Fungicide Treatments 
91 days PHI 
84 
72 
63 
52 
Effect of Increasing PHI on Fruit Rot Levels 
and Yield 
Cultivar Establishment Trial 
July 26, 2011 July 24, 2012 
In this trial different cultivars and fungicide regimes will be evaluated for bed 
establishment.  The life cycle of Phyllosticta vaccinii will be examined to 
determine the primary overwintering reservoirs and also to identify key triggers 
for infection and the development of disease symptoms. 
Objectives 
•  Compare establishment 
among cultivars 
•  Assess impact of 
Phyllosticta leaf drop on 
establishment 
•  Test fungicides for leaf 
drop control 
•  Evaluate Phytophthora 
control in establishment 
•  Compare Leaf Hopper 
establishment 
Bed Design and Objectives 
10 cultivars x 4 replications 
Four treatments  
1.  Control 
2.  Bravo/Mancozeb 
3.  Indar/Abound 
4.  Indar/Abound/
Phytophthora 
Two applications (6/15 – 
7/15) 
Evaluate for establishment 
Evaluate for disease 
effect(s) 
Leaf Drop 
Evaluation of Growth 
Establishment was evaluated 
using photographs taken of 1 
ft2 areas within each plot (160). 
Establishment was evaluated 
using the program Assess. 
Methods – Canopy Reflectance 
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Vegetative Indices 
•  Red/Green 
•  NDVI  
Normalized 
Difference 
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Using Vegetative Indices 
Comparison of % Ground Cover 
July 2011 – July 2012 
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Comparison of % Leaf Drop 
July 2011 – July 2012 
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Comparison of % Ground Cover 
July 2011 – July 2012 
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Comparison of % Leaf Drop 
July 2011 – July 2012 
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RED/GREEN Values July 27,2012 
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NDVI Values July 27,2012 
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Comparison of % Ground Cover 
Control versus Abound/Indar 
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Control Bravo 
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#35 July 24, 2012 
BEN LEAR  July 24, 2012 
Crimson Queen July 24, 2012 
Demoranville July 24, 2012 
Early Black July 24, 2012 
Grgyleski July 24, 2012 
Howes July 24, 2012 
HyRed July 24, 2012 
Mullica Queen July 24, 2012 
Stevens July 24, 2012 
Impact on Leaf Hoppers 
Fungicide Control for Optimizing 
Bed Establishment 
•  Indar/Abound or Indar Only.  
•  Two applications per season  
– Mid-June 
– Mid-July 
• If Phytophthora is a problem 
include a “Phite” and Ridomil 
• Scout for insect vectors when 
canopy begins to establish 

